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graduate degree holders and from respondents with a yearly household
income below ﬁfteen thousand dollars to those earning more than one
hundred thousand a year. Logistic regression models were used to
estimate whether lower levels of education and income increased the
odds of having R-kOA and S-kOA among Caucasian and African Amer-
ican respondents, simultaneously adjusting for age, sex, race, BMI, past
knee injury and scores on the physical activity scale for the elderly.
Results: There were 1801 (42%) men and 2450 (58%) women who had
complete information for this study who identiﬁed as either Caucasian
(82%) or African-American (18%). The mean age was 61 years, and par-
ticipants were on average in the overweight range (29kg/m2). Most
respondents (56%) had R-kOA and 28% S-kOA. OAI participants had a very
high SES compared to the national average: 31% earned a graduate degree
and 24% reported a household income greater than a hundred thousand
dollars, whereas only 3% occupied the lowest categories of income or
education. Increasedoddsof R-kOAwere found inadjustedanalyses inour
studysample (Table1) foreducational categoriesbelow ‘graduatedegrees’
(trend p ¼ 0.01), with associations peaking among individuals without a
high-school diploma (<HS). A consistent trend of greater associationwith
S-kOA for decreasing education level was likewise found (p ¼ 0.004).
Evidence for an independent association of income with knee-OA was
restricted to the presence of S-kOA at the lowest level of income.
Conclusions: Despite the overall high SES of sample participants, there
were signiﬁcant socioeconomic disparities in the presence of radio-
graphic or symptomatic knee OA at baseline in the OAI. Our analyses
suggest that the substantial socioeconomic pattern in the distribution of
knee OA extends beyond differences in BMi, physical activity, demo-
graphics or knee injury.Associations of education and incomewith radiographic and symptomatic knee
OA in the OAI
FULL COHORT
N ¼ 4251
Radiographic
Knee OA N ¼ 2335
OR (95% CI)
Symptomatic Knee
OA N ¼ 1202
OR (95% CI)
Education
< High School 2.26 (1.23, 4.16) 1.59 (1.24, 2.04)
High School 1.41 (0.99, 2.01) 1.60 (1.10, 2.32)
Some college 1.40 (1.07, 1.83) 1.38 (1.05, 1.81)
College degree 1.20 (0.90, 1.61) 1.15 (1.02, 1.31)
Some graduate school 1.32 (1.14, 1.52) 1.22 (1.04, 1.43)
Graduate degree referent referent
Income
<15K 0.96 (0.40, 2.29) 1.48 (1.04, 2.10)
15–25K 0.92 (0.56, 1.52) 1.07 (0.68, 1.69)
25–50K 0.97 (0.77, 1.22) 1.02 (0.80, 1.31)
50–100K 1.06 (0.82, 1.36) 0.99 (0.74, 1.34)
>100K referent referent379
GENERALIZED JOINT HYPERMOBILITY IN CHILDHOOD IS BOTH A
CONTRIBUTIVE AND PREDICTIVE RISK FACTOR FOR PAIN
DEVELOPMENT IN ADOLESCENCE: A COHORT STUDY
B. Juul-Kristensen y,z, O. Sohrbeck-Nøhr y, E. Boyle y,x,
J. Halkjær Kristensen k, L. Remvig k. y Inst. of Sports and Clinical
Biomechanics, Univ. of Southern Denmark, Odense, Denmark; zBergen
Univ. Coll., Inst. of Occupational Therapy, Physiotherapy and Radiology,
Bergen, Norway; xDalla Lana Sch. of Publ. Hlth., Univ. of Toronto,
Toronto, ON, Canada; kUniv. Hosp. of Copenhagen, RigsHosp.et, Dept. of
Infectious Med. and Rheumatology, Copenhagen Ø, Denmark
Purpose: Generalized Joint Hypermobility (GJH) is a risk factor for
developing musculoskeletal pain. How early pain develops, and
whether GJH without pain in childhood is a risk factor for pain devel-
opment in adolescence is unclear. The aims were to re-examine GJH
status and physical function among Danish adolescents and to inves-
tigate the association between GJH and development of pain.
Methods: The study was a cohort study within the Copenhagen
Hypermobility Cohort of 301 adolescents. All children were re-exam-
ined at 14 years of age for GJH using the Beighton tests, and for Benign
Joint Hypermobility Syndrome using the Brighton criteria. The children
were classiﬁed as either: Deﬁnition 1 <GJH4 vs. GJH4 (Beighton score
of at least 4, GJH4), deﬁnition 2: <GJH5 vs. GJH5 (Beighton score of atleast 5, GJH5), and deﬁnition 3: <GJH6 vs. GJH6 (Beighton score of at
least 6, GJH6). Painwas deﬁned as arthralgia (i.e. pain in more than four
joints for more than three months), as deﬁned in the Brighton criteria.
Physical function was self-reported and measured as motor com-
petence. Self-reported physical function was measured by the ques-
tionnaire Rheumatoid and Arthritis Outcome Score for children (RAOS-
child), a modiﬁcation of the questionnaire developed for children and in
the same format as the Knee Osteoarthritis Outcome Score for children
(KOOS-child). The RAOS-child questionnaire contains self-reported
physical function of the knee, hip and ankle, and complies with mod-
iﬁcations on the KOOS questionnaire for adults, called RAOS. Measured
physical function included performance of three motor competence
tests, focusing primarily on the lower extremities, such as muscle
explosive force, static and dynamic balance.
Results: Adolescents at 14 years of age with GJH reported signiﬁcantly
lower physical function (RAOS-child; ADL: GJH4 p ¼ 0.002, GJH5 p ¼
0.012; pain during sitting: GJH4 p ¼ 0.002, GJH5 p ¼ 0.018) and had
signiﬁcantly higher body mass index (BMI), (GJH5 p ¼ 0.004, GJH6 p ¼
0.006) than adolescents without GJH. There was no difference in
measured physical function (vertical jump height, static and dynamic
balance). GJH in childhood (8 and 10 years) was a threefold risk factor
for developing pain in adolescence, however, with wide conﬁdence
limits (GJH5: 3.00 [0.94–9.60]).
Conclusions: This study indicates a relationship between GJH and
musculoskeletal pain in adolescence, both as a contributing and a
predictive factor for pain development. Further, adolescents with GJH
had lower self-reported physical function and higher BMI, but currently
with no inﬂuence on measured physical function.
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THE PROJECTED NUMBERS OF TOTAL KNEE REPLACEMENT IN
AUSTRIA – FROM 2010 TO 2075
W. Hitzl y, M. Sattler y, F. Eckstein y,z, S. Cotofana y,z. y Paracelsus Med.
Univ., Salzburg, Austria; zChondrometrics GmbH, Ainring, Germany
Purpose: The ultimate clinical outcome of knee osteoarthritis (OA) is
total knee replacement (TKR). The growing number of older persons
(‘population greying’) will increase the number of individuals in need
for TKR. The purpose of the present study was to project the number of
TKRs together with associated costs from 2010 to 2075 in Austria. The
results from this analysis will guide discussions estimating future costs
charging the Austrian health system.
Methods: Three different sources of information were used: 1. Current
demographic information (i.e. total number of inhabitants stratiﬁed by
age and sex) and population projections between 2010–2075 were
provided from Statistics Austria (STAT), an independent, federal, non-
proﬁt organization under public law. Lower and upper bounds for the
projections were derived from three scenarios: lower (ageing)/main
(most likely)/upper (growth) scenarios are reﬂecting low/main/high
growth and ageing scenarios deducted from fertility, life expectancy
and immigration calculations. 2. Information on prevalences of TKRs
were obtained from the Austrian prothesis register. 3. TKR associated
costs were obtained from federal state health care insurances and
federal state admission agencies. This analysis assumes constant TKR
prevalences and stable TKR related costs per patient. Other factors
which might increase TKR prevalence – such as obesity, trauma – are
not included in this analysis. All estimations and projections are given
for the lower, main and upper scenarios and were stratiﬁed by age (50–
59yrs, 60–69yrs, 70–79yrs, 80–89yrs and 90þyrs) and gender.
Results: The population in Austria (evacuate in 2010) aged 50 years
was 3.1Mio (compared to 98.8Mio in the United States) and is estimated
to increase to 4.3/4.4/5.0Mio in 2075. The total number of TKRs was 18
700 in 2010 and is expected to increase to 26 300/27 300/30 500 (lower/
main/upper scenario) in 2075 (Fig. 1). Assigning current costs per TKR to
V 12 926,- (incl. mean hospitalisation duration, uncomplicated surgery,
medication, pre-/postoperative radiography, blood sample analyses,
physical therapy), the total costs in 2010 were estimated to be 242MioV
(main scenario). In detail: 50–59yrs (male/female in million V) 12.4/
18.3, 60–69yrs 29.5/52.4, 70–79yrs 31.8/66.6, 80–89yrs 9.2/21.4 and for
90þyrs 0.2/0.5. In 2075, the costs were estimated to be V 340/353/
394Mio and was expected to increase in the different strata (main
scenario): 50–59yrs by (male/female) 1%/0%, 60–69yrs 25%/18%, 70–
79yrs 65%/43%, 80–89yrs 115%/96% and in those 90þyrs 889%/358%.
Conclusions: According to the projected numbers for TKR, the total
costs associated with TKR in Austria will increase by at least 40% from
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S2172010 to 2075. Albeit the expected costs are mainly driven by female
patients, the relative increase in TKA associated costs are greater in men
than inwomen due to population shifts. In those aged 80þ, the costs for
TKR will increase by 106% and in those aged 90þ by 624%, indicating
that perioperative costs in these decades will additionally increase the
TKR-associated costs due to co-morbidity, perioperative complications
and prolonged postoperative rehabilitation. As the assumptions in this
analysis are conservatively taken, the future socio-economic burden to
Austrian society might be greater as projected in this study.
Fig. 1. Projected numbers of TKR implants in Austria for individuals in
their 5th, 6th, 7th, 8th and 9thþ decade with stratiﬁcation for gender
between 2010–2075. Low (ageing), main (most likely) and upper (growth)
scenarios are based on population projections of STATISTICS Austria and
Austrian prosthesis register.
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RELATIONSHIP BETWEEN LOW RANGE BODY MASS INDEX AND
TOTAL KNEE REPLACEMENT, THE SINGAPORE CHINESE HEALTH
STUDY
Y.Y. Leung y,z, M. Noviani z, J.C. Allen z, L-W. Ang x, R-W. Wang k,{,
J-M. Yuan k,{, W-P. Koh#,yy. yDept. of Rheumatology & Immunology,
Singapore Gen. Hosp., Singapore, Singapore; zDuke NUS Graduate Med.
Sch., Singapore, Singapore, Singapore; x Epidemiology & Disease Control
Div., Ministry of Hlth., Singapore, Singapore; kDiv. of Cancer Control and
Population Sci., Univ. of Pittsburgh Cancer Inst., Pittsburgh, PA, USA;
{Dept. of Epidemiology, Graduate Sch. of Publ. Hlth., Univ. of Pittsburgh,
Pittsburgh, PA, USA; #Duke NUS Graduate Med. Sch. Singapore,
Singapore, Singapore, USA; yy Saw Swee Hock Sch. of Publ. Hlth., Natl.
Univ. of Singapore, Singapore, Singapore
Purpose: Data on the association between low body mass index (BMI)
ranges and risk of knee OA are sparse. We evaluated the association of
BMI and total knee replacement (TKR) due to severe knee OA amongst
elderly Chinese in Singapore who had low BMI.
Methods: We used data from the Singapore Chinese Health Study, a
population based prospective cohort of 63,257 Chinese men and
women, aged 45 to 74 years old during enrollment in 1993–1998.
Detailed information on height, weight, demographic characters,
smoking, current diet and lifestyle factors were obtained through in-
person interviews. TKR cases indicated for severe knee OA were iden-
tiﬁed via linkage with nationwide hospital discharge database up to 31
December 2011. We used Cox regression methods to analyze BMI in
relation to TKR risk with adjustment for age, gender, education, smok-
ing status, comorbidities and physical activity level.
Results: From 52,780 subjects with known BMI data, 1,649 subjects
with incident TKR due to severe knee OAwere identiﬁed. Themean BMI
was 23.1 (3.6) kg/m2 and 75% of subjects had BMI <25 kg/m2. There
was a strong dose-response relationship between BMI and risk of TKR
across all ranges of BMI and both genders after adjusted for other
confounding factors. Comparison of the highest BMI decile (median
17.6) with the lowest (median 29.2) showed a signiﬁcant association
with incident TKR [HR ¼ 9.86, 95% conﬁdent interval (CI) ¼ 7.10–13.71].There was a linear relationship between BMI and risk of TKR (adjusted
R-Square ¼ 0.973). For each 1 kg/m2 increase in BMI, there was a 12.7%
(95% CI of HR ¼ 1.118- 1.136) increased risk of TKR. There was no dif-
ference in magnitude of risk with gender.
Conclusion: Our ﬁndings strongly implicate BMI as a risk factor for TKR
indicated for severe knee OA, from low to high BMI ranges in both
genders. This supports the link between body weight and biomechanics
in causing knee OA.
Fig. 1. Fit plot of Ln Relative risk (RR) for knee replacement surgery (TKR)
and body mass index for both men and women.
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THE SUBSTANTIAL PERSONAL BURDEN OF HIP AND KNEE
OSTEOARTHRITIS AMONG YOUNGER PEOPLE
I.N. Ackerman y, A. Bucknill z, B. Cavka y, R. Page x, P. Schoch x,
N. Broughton k, C. Roberts z, C. Brand z. y The Univ. of Melbourne,
Melbourne, Australia; zMelbourne Hlth., Melbourne, Australia; xBarwon
Hlth., Geelong, Australia; k Peninsula Hlth., Frankston, Australia
Purpose: Osteoarthritis (OA) has traditionally been considered a con-
dition of older age. However, younger people are also affected by hip
and knee OA, often as a result of sporting, transport and work-related
injuries. As studies have generally focused on older individuals, little is
known about the experience of younger adults with hip or knee OAwho
can face a unique set of pressures including work responsibilities and
parenting roles. This study aimed to
 compare the Health-Related Quality of Life (HRQoL) of younger
people with hip or knee OA to age- and sex-matched pop-
ulation norms; and
 evaluate psychological distress and work limitations among
this patient group.
Methods: People aged 20–55 years with hip or knee OA were recruited
from 3major public hospitals in the state of Victoria, Australia following
screening of orthopaedic outpatient clinics lists and referrals, and
through community-based advertisements. The study was approved by
the Human Research Ethics Committees at each hospital and at The
University of Melbourne, and written informed consent was obtained
from all participants. A study questionnaire containing validated
measures was mailed to each participant. Health-Related Quality of Life
(HRQoL) was assessed using the Assessment of Quality of Life instru-
ment (range -0.04–1.00; scored worst to best; minimal important dif-
ference 0.06 AQoL units). Psychological distress was assessed using the
Kessler K10 instrument (range 10–50; scored best to worst; K10 score
22–29 indicates high distress, K10 score 30 indicates very high dis-
tress). Work limitations were evaluated using the Workplace Activity
Limitations Scale (WALS) (range 0–36; scored best toworst;WALS score
5–8 indicates moderate work disability, score9 indicates considerable
workplace difﬁculty). HRQoL data were compared to Australian pop-
ulation norms using two-sample t-tests, and psychological distress and
work limitations data were analysed descriptively. Recruitment was
ceased before reaching the planned sample size after preliminary
